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M.A. SIlpMonenko — JoueHT xabeapsl pagMOQUIMKU M INEKTPOHUKH
VO «I'TY um. @. CKOpHHBI,

KaHAWUAAT TEXHUYECKUX HAYK.

PEUEH3EHTDI:

C.B. TlerpoB — JOLEHT Kadeapbl MATEPHATOBEIEHUA U TEXHOIOTMH MaTepra-
0B YO «Benopycckuii rocyapcTBEeHHBIH YHHBEPCHTET TPAHCIIOPTa», KaHIW-
JaT TCXHUYCCKUX HAYK;

H.H. ®epoceniko — nouent kadeapsr ontuky YO «I'T'Y um. ®. Ckopuhb».

PEKOMEHJOBAHA K YTBEPKJIEHHIO:
Kadexnpo#t panuodusvky u snexktporuks YO «I'T'Y um. @. Cxopunb

(nporoxosn Ne 10 ot 11 _mas 2010);

MeToanyeckum COBETOM (U3HYECKOTO (haKyTbTeTa
VO «ITY um. ®. CkopuHbD»

(npotokon Ne 9 ot 14 mas 2010);

OTBeTCTBEHHBIN 32 pefakuuio: MLA. Sipmosnienxo
OrseTcTBeHHnbli 3a BEIMyck: M.A, SIpmosenko
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MOSICHAUTEJILHAS 3AITACKA

HCOGXOI'["M(\CTF’ M aKTYaATLHOCTE BRCICHUS ClCHKYpca ((’\/121I'Cpl/lwl(H{C;lCHHC» R y‘ael’)-
HbI IIaH CHeUUaIM3alun «Hosbie MATCPUEAIBL U TEXHOIOY WK ()6_\'&]()HJICHH Hay4Ho-
TEXHHUECKUM [IPOrpeCccoM. l'pC()yl()lIll/lM OT MOJIO/I0T0 HETOBCKA OCOBHAHBOTO Bhl(’)(\p}l upo-
q)SCCPIH. YTO NMO3BONAT CMY TIGIIHIOCTLIO PACKPLITL CBOM TRODUCCKNEC cnocobnoCTd u JOCTAYbD
ycnexa B prﬂOROf’l JICATCILHOCTH. ()j[“ﬂﬁ A3 1TIABHEIX 38184 HCIIAI0rd 1 SBISMCTCA OKa3aine
NOMOUIM B LEAEHAMPARICHIOM BhIdope By ynieh npodiecenn, o rpelyer o1 nero aianyus
LHPOKOIO HAYYO-TEXHNUYECKOIO KPYLIO3opa. I’il'%ll(\CIUp()llll)l}l HORTOTOBKAL YMCHAE OpUCH-
THPORATRCH KB COBPEMCHHBIN TCHJCHIIMAX PDUSBEITHSL HAYKH W TCNHUKH, HAIMIAC HTHPOKOIO
Kpyrosopa Kpai/iuc llC()ﬁX(\,‘[LI\!Z] HOMOIOJ0MY CHCIDELIICTY B obitaen MCHCUKMEHTa LTS
HpauATAn 34,\4){31(1’}1]111!;]}{ A CB()CBPCMCIIHI;IX ])CIHCHHH 1O HOBBLUNCHUHY ')(l)(l)CKlHHll\)C'lld PO~
H3BCGIACTBA. CHVDKEHMS 3aTPaT LIPU COXPALICHHA BBICOKOH I(()HI\”}pCII'l()CIIOCOﬁHUCIVI NPOH3RO-
JUMOH TIPOYKITHH.

ueﬂbl() CIOCHKYPCA ABIACTCSH YCBOCHUC CTY/ICITAMH OCHOR COBPCMCHIOTI0 MATCPUATORC-
MEHUs, paClIMPEelHe Hay410-TEXHUUCCKOI0 Kpyro3opa.

3ajayaMyl CIICHKYPCa ABIMIOICH T

— YCBOCHHUC BIANMOCBAZH MCIK(Y CTPYRTY p(\i’i MATCPUAIOR U UX CI!\\MLII&&INI}1:

— ycBoeuue ocobentocreil (I!ill{l)BhIX llpclll')iilllclllr{i‘l B CLIEABAX B TBEP/IOM COCTOSHU

— H3YYEHHUE [POLECCOB, ()(’)'\'CJIL‘IBJIHBill()llll/lx ')(I)(I)L‘K'I‘M CBCPXIIECTHHHOCTH B TIAMSATH
CIIAaBOB.

BOEHME METOO0B HAIPABIICHHOIO PCIY.IMPOBAIUA CIPYKTYPOI M CBOHCTBAMU Mare-

PHAINoB.

— (OpMHpOBAHHE YMEHMH M HABBIKOB UCHOIL3OBAMI HOJAYUEHHIX SUanuil 1pu perc-
HUU TEXUHYECKHMX 3474,

Martepuan crelkypea OCHOBBIBACTCSH HA PUNCE HOAYHCIIILIX CTYACHTAMMA JHAIUAX 10 Ta-
KAM JHCLMINIMHAM, KaK «DH3RKa TBEPHOLO 1Cian. «Dusniccias XUy,

B pe3ynsTate usyteHus CLeIKypea:

Criydennt Q0alcelt umeme RPeOCmUGACiue:

— O B3AMMOCBSZM MEXCGLY CTPYKTYPON B CBORCTBAMHU MaTCPHANION,

Crrydenm 00dICeH 3HUMb U YMENTh UCHOAL30GAMD

— 0cOOGCHHOCTH $a30BHIX M CIPYKTYPUBIX [IPCBPAINCIMIA. NPOMCXO/SIMX B CLAIX B
TBEPAOM COCTOSHUM;

— ¢usuueckne 0CHOBEI H(BCKTOR CREPXUIACTHHIIOCTH. LIAMTH METAIIOB U CLLIABOR;

— (pM3NUECKHE HBICHMSL. OTBCTCTBCHHBIC 33 AHOMAILIO BLICOKMC MCXAIHUECKUE. XUMH-
YECKHE U JIPYIHE CEOACTB MATEPRAIOR;

— HCHONb3OBATh MATEPHAIORC/MECKHE SHAMS ¢ 1CILIO HPOIIOZHPOBAHAY 1IORC/ICHUS
MaTepHala B KOLUKPETHBIX LPOUBOACTRCHILIX UPAPOALILIX YCIOBUIX,

Crrydenm 0oadncer umemo HUGbIKU:

~ MNPUMEHERHS TONYUECHHLIX 3HAMH B 1POPCCCHOnansIol HAYIRO-ICAAIOIHYECKOi
AeATENBLHOCTH

— HCIIOJB30BAiINS CLPABOTHON M HAYUHO=-TCX HUUCCKON S TCPATYPhL 11O MATCPUAIOBC/ 1e-
HHIO H CMEXHBIM JTNCIMLLIAIIAM;

— 0DOCHOBAHHOTO BBIOPA MATCPHAIIA LPH PCHICHUK TCXHHUCCKUX 384d4.

B pesyuprare usyueHMS JUCIHIIMHLL «MareplalioBe;Ciney CIyiCHT HoNyNacT KoH-
KPETHBIE TCXHHUYECKHE 3HAHHA, YMEHII HPCKINBIO B 00OCHOBANKO PCIUATL HPOCThIC HH-
JKEHEPHBIE 331a4H, UTO PACUIMPHET €I'C KPYIO30P HCOOXO/MMbIH B MOCIC/YOIIEHR Hetarorn-
HECKOH UEATEILHOCTH JUIS TPAMOTHOHE HPOMOPUCHTARNA YHAILUXCH. PACKPRITAIO UX CLOCOD-
HOCTei.

OBIee KONH4ECTBO HACOB
—1

38 ayAMTOpHOC KOUMUCCTBO vacos 38, W3 HuX: NHeKuuu
1aboparopubie 3austis - 20, BopMa oTUETHOCTH IsaMell.
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Ne Hazsanue Tembl Jlexuun JlaGopatophbie Bceero
n/n 3AHATHA
1. | Kpucranmrieckoe cTpoenue ) 2
METALIOB
2. | a3kl B METAILTMYECKHUX CILIA-
Bax, AMarpaMmsl ¢:a3oBoro 5 4 6
PABHOBECHUS, CTPYKTYpa Cr1a-
BOB
3. | JKeneso W ero cniasbl 2 8 10
4. | CBepXmmacTHYHOCTE M CBEPX- 5 3
[IACTHYHbIE MATEPUATBL
S. | Marepnans ¢ 3ddekToM ma- 5 5
MATH (opMb
6. | AMopdHbIe METALTHI K CILIABBI 2 2
7. | CBepxTBepabte H3HOCOCTOHKHE 5 8 10
TOKPBITHS
Hroro 14 20 34
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COJEPXKAHUE YUEBHOI'O MATEPHAJIA

Tema 1 Kpucrauinueckoe cTpoeHHe METALIOB

Beenenne. Lemi u 3agaun cnienkypea. OOLIas XapakTepUCTHKa METAIOB. ATOMHO-
KpUCTAILTHIECKan CTPYKTYpa Metamnos. [lomimopdueie npespaitenus. Jledexts kpuctan-
JIMYECKOro CTPOEHHS MeTaLIoB. Todeunsie Aedexrsl. Jluneltnbie nedextsl. [LoTHOCTD Auc-
noxanuit. Obpasosanue arMochep Ww 061aKOB aTOMOB BAOJE JIMCIOKAUNMOHHBIX JTHHHHA.
JncnokatHouHbIE TPyOKH. [10BEPXHOCTHBIE HECOBEPUICHCTBA. 3epHO MeTansa. MozanyHas
CTPYKTYpa 3epHA.

Tema 2 @asbl B METANIHECKHX CILTABAX, AUATPAMMBI (Pa30B0T0 PABHOBECHS, CTPYKTYpa
CILIABOB

Moustue pazpl. TBepAble pacTBOPEL YCNOBHA 06pa3oBaHus TBEP/LIX PACTBOPOB C He-
OTpaHUMEHHOH PACTBOPHMOCTHIO. YIIOPANOUEHHBIE TBEPAbIE PacTBOPLI. TBepable pacTBOPb!
BoluuTaHNA. Xumudeckne coequnetil. OcoBeHHOCTH XHMUIECKHX coesiHeHui. Dasbl Be-
nperns. Coilctsa a3 BHenpenns. OTauuus (a3 BHEAPEHUS OT TBEPIbIX PACTBOPOB BHE-
apenws, [Ipuapra BolcOKOH TBepAocTu a3 BHeApeHus. Juarpammel coctosus. [locrpoe-
Hue Juarpamm cocTosnus (4 tana). TMpasuno ¢as. INpasuno otpeskos. [edextsl, BO3HU-
Kalowwe B cliaBax. Jlen/puTHas (BHYTPUKPUCTA/UIMTHAS ) JIMKBAIAs. 30HATbHAS IHKBALHS.
JlaxBanus 1Mo NJIOTHOCTH.

Tema 3 JKenezo u ere cmiasbl

JlmarpaMma Kene30 — LEMEHTHT (MeTacTabusHOe papHOBECHe). DEeppuT. AYCTEHHT.
Lementut. padurt. Mepnut. JleneGypur. Cranu n uyrynst. Kprcrannusauus cnnasos Fe —
Fe3C. Knaccucdukauns crateit. Binsnue yriepoaa W nocTOAHHBIX NpuMecel Ha CBOMCTRA
cran. JluarpaMMa COCTOSHHS jKeneio — rpadur (cTaGuibHOe paBHOBecHe). XapakTepHbIe
0COGEHHOCTH MapTEHCHTHOTO mpespalienns. [Ipupona u cBoficTsa maprencuta. OGparnoe
MapTeHcHTHOe mpespaterue. OCHOBHbIE 0COGEHHOCTH (a30BBIX MPEBPAILCHNE B TBEPAOM
COCTOSAHMH.

Tema 4 CBepXILIACTHYHOCTL H CBEPXMIACTHYHbIE MATEPHAITbL

IMnacTrueckas nedopMaliis B KpucTasiax. [inockoctn ckonbxenns. Ocofennocty ge-
(opMHpOBaHUs NONMKPHCTAILIMYECKUX Matepuanos. Teopus SLU. ®penkend. Mexanusm
®panka — Puna. [Tpeaenshas nioTHOCTh AncnoKaumi. Spnenue cBepxmacTHuHoCTd. Ok~
uns IUIACTHYECKOTO AehOPMUPOBAHHA OT CBEPXILIACTHYHOTO TEYeHUs MeTaina. 3epHorpa-
HUYHOE CKOJIbKeHHE, YCoBUA cBepXrutactuuHocTH. nddysuonnbiit Macconepenoc. Cuna-
8B 0BNaNA0He CBEPXIIACTHIHOCTEI0. O6NACTH MPUMEHEHHS CBEPXTUIACTHYHDBIX MaTepHa-
I10B.

Tema 5 Matepnaast ¢ ¢ pekToM naMaT Gopmbi

Mertanist ¢ shdexrom mamstn. TepMoynpyroe MapTeHCUTHOE pespailenne (3¢bext
Kypmomosa). Cymrocts spdexra KypmoMoa. Slenenue «1BoiHOM namaty (opmbry. Cynl-
HOCTD ABIGHUS «IBOMHON maMsTu (opmbiy. Marepnansl, obnafaromse GHEKTOM «I1aMATHY
Gopmsl. OBacTH MpEMeHeHM CIaBoB ¢ dbdexToM mamatu GOpPMBI: KOCMOHABTHKA (aue-
MEHTBI aHTCHH, COHEUHbIX GaTapeii), MequuHa (CKoGB1 114 cpailuBanus KocTell, GunbTpbl
IS yN@BIMBAHKS TPOMOOB), CAMONETOCTPOEHHE (COSMHEHNE TPyGONPOBOIOE), aBTOMOGH-
JNlecTpoeHHe (EKTPOMEXAHHUECKHIl PETYIATOP KNUpeHca aBToMoOu ).

Tema 6 AMopdhHBbIE METAJIbI H CILIABBL

AmopoHble METAINBI H craBbi. OCOGEHHOCTH CTpOEHHUs. Y ClIOBHA 0OpasoBaHUA amope-
HOM CTpYKTYpbl. KpuTMuecKas CKOpOCTh OXJaaeHHs. MeTONbI MOyuCHUA METaloB W
CHNABOR ¢ aMOPQPHOH CTPYKTYPOi: METON BAKyyMHOTO HAIBUTEHHSA, METOAbl PacClbLICHMA,
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METOMbl [OMYYEHHs] TOHKHX ILIACTHHOK, METOJIb! MONYYEHHs TOHKOH NpPOBOJIOKM W JICHTHI
CpolicTa aMOp(HbIX MeTAVIOB. IIPHYMHBI BBICOKHX NPOYHOCTHBIX M KOPPO3HOHHBIX
CBOMCTB, BbICOKOH TBeprocTi. OGACTH IPHMEHEHUS aMOPOHEIX CIIIABOB.

Tema 7 CBepXTBEpABIE H3HOCOCTOHKHE NOKPBITHA

CrpykTypa cBoiicTBa anma3ononoGHbIX nokpeiTui (AII). OCHOBHBIE METOAbI OCAXK-
nenust AT OcoBennoctu dopmuposanms ATl u3 nnasMel KATOARO-UMIYILCHOTO paspsi-
na. Teopun Bo3HEKHOBeHUS BHyTpeHuux Hampsbxenuii B AINIL. Texromormueckue MeTombi
CHWKEHHS yPOBHS BHyTpeHHuX Hanpspenuit B AT, Jleruposanue AINIL Texnonornueckue
ocobennoctn Hanecenus noxkpeituit TIC 1 TiN u3 nnasMbl Jyroeoro paipsaa. MeToAbl CHU-
JKEHHA [0JTH KanenbHoH (asbl B GOPMHPYeMbIX NMOKPHITHAX. CROHCTBA MOKPBITHIt Ha OCHOBE
KapOwA0B ¥ HUTPHAOB. [[PHUHHET BEICOKOH TBEPIOCTH KapOHIOB M HUTPUIIOB.
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HUHOOPMALIMOHHO-METOJUUYECKAS YACTH

Tpumepnvlii hepeuers rabopamoprvlx pabom

. ®a3oBble JAnarpaMMepl COCTOAHUA JBOMHBIX CILIABOB.

2. JluarpaMMa jKes1e30 — LIEMEHTHT (CTATLHOH YHacTOK).
3. Jlnarpamma jeJe30 — HEMEHTHUT (4yTyHHBIH yIacToK).
4. OcobenrocTn (OPMUPOBAHUS M MEXaHHHYECKME CBOHCTRA AIMa30MO00HBIX MOKPHITHH

5

(AIITD).
. OcoBennocTd (OPMAPOBAHMS W MEXAHHYECKHE CBOMCTBA MOKPHITHI HHTPHIA THTAHA
(TiN).

Pexomendyemvie POPMbL KOHMPONSL 3HAHUTL

. 3aumTa OTYETOB (10 JabOpaTOpHbIM paboTaM.

Pexomendyembie memvl ONsL KOHMPONSL IHAHULL

Da3pl B METALTMYECKUX CTUIABAX, AMArpaMMBl (a3oBOTO paBHOBECHS, CTPYKTYpa cria-
BOB;

JKeneso u ero cnassl;

CBepXTBepIBIe U3HOCOCTOMKNE NOKPBITHS;

Pexomendyeman numepamypa

OcHosran
Jlaxtin, FO. M. Marepuasoenenne: yuebuuk ams By3os / FO.M. Jlaxtun, B.II. JieoHTbe-
Ba; 2-¢ 3., nepepal. u pon. — M.: Mammnoctpoenne, 1980. — 493 c.
I'ynses, A. [1. MeTannosenerue: yuebunx ans By3os / AT Tynses; 6-¢ u3a., nepepad. —
M.: Metannyprus, 1986. — 544 c.
IMuxepunr, @.5. Ousnieckoe MeTanoBeieHue W paspabotka craneit / @.B. [Tukepunr;
nep. ¢ aur. — M.: Metamnyprus, 1990. —224 ¢,
Hosble Matepuansi / 10, C. KapaGacos [1 ap.]; nox o6t pea. FO. C. KapaGacosa. — M.:
MUCHC, 2002. - 736 ¢.
Cynayku, K. Amopdaste Metamnet / K. Cynayku, X. ®ynaumopn, K. Xacumoro; noa pea.
L. MacymoTo; nep. ¢ sroH. — M.: Merannyprus, 1987. - 328 .
Oonyka, K. Crinassl ¢ a¢dexrom mamsri dopmst / K. Oonyka, K. Crmungy, 10. Cynsyx;
nox pea. X. Gynaxy6o; nep. ¢ anoH. — M.: Metamtyprus, 1990. - 224 c.
3aiimoscknii, B.A, HeoBrrunbie coiicTa 066MHBIX MeTamios / B. A. 3alimoscxuit, T. JI.
Konynaega; noa pea. JI. I'. Aciamasosa. — M.: Hayka, 1984. ~ 192 ¢.

JlomoJIHMTENBHAR
Fompwredin, MU, Crelmansuyle cranu: yueGHuk s Bysos / M. M. Tonswreits, C. B.
['paues, IO, I'. Bekcaep. — M.: Metannypraus, 1985, —408 ¢.
Cemenona, M. B. Kopposus u sawwta ot xopposnu / W. B, Cemenosa, [. M. @nopuano-
By, A. B. Xopowmnos; nog pex. U. B. Cemenosa. — M.: ®DUSMATIINT, 2002. - 336 ¢.
. ChpaBOMHUK IO KOHCTPYKLHOHHBIM MaTepuatam: CpaBounuk / B.H. Apsamacos [u ap.J;

noa pen. B.H. Apsamacosa, T.B. CostoBbeBoit. — M.: M3a-so MI'TY nm. H.3. Baymana,
2005. - 640 c.





